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no increase above the maximum length of about 70 feet is warranted, for any further trifling economy of fuel is more than offset by the increased labour required to handle the charges, the increased cost of construction resulting in no compensating advantage. The width of the hearth should be as great as possible, consistent with reasonable facility in handling the ore. It may be as little as 9 feet 6 inches and as much as 17 feet, but the capacity of the narrow hearths is much smaller in proportion to their cost, and modern furnaces are generally from 14 to 16 feet wide. Beyond 17 feet nothing would be gained by increasing the width, for, in the first place, the handling of the charge would be more difficult, and, in the second place, arches of much more than that span at the very low rise of ^ to f inch to the foot generally adopted would not be safe under the alternate expansion and contraction caused by changes of temperature.
It is of great importance to make the arch as flat as possible, so that the flames may be well spread out towards the sides, instead of travelling along in the cetitral channel of the roof, and doing comparatively little work upon the ore. For the more complete utilisation of the heat contained in the products of combustion before their escape from the furnace, the arch is sometimes built with a slight downward inclination toward the flue. The same effect, however, is much more readily produced by inclining the hearth upwards in the same direction, either by giving it a uniform gentle slope or in steps, the latter plan being preferred by some on account of marking off conveniently the area occupied by each of the separate charges.
The arch is best constructed of firebrick throughout,* though it is quite usual to employ selected red brick in the part furthest from the fire. The hearth is always constructed of the best firebrick obtainable, so as to better resist the wear and tear of the tools. At the far end of the furnace the bricks are laid on edge (and sometimes even on the side, though this is really poor economy), but near the firebridge they are best laid on end, and, of course, the sump or fusion hearth must be so laid.
The number of working doors is made as small as possible, so as to reduce both the first cost and the subsequent cooling of the furnace; but if they are placed too far apart the difficulty of handling the charges is much increased. In practice the distance, varies between 6 and 8 feet, the most common distance being from 7 feet to 7 feet 3 inches from centre to centre of the cast-iron door frames. The blocks of masonry between adjacent working doors are in modern furnaces kept as small as possible, in order to facilitate access to all parts of the hearth. The skew-backs of the arch must be supported between the door frames, either by means of special plates cast with a strengthening rib ; of wxought-iron I girders inserted behind the buck-staves; or, finally, of a sheet of boiler plate, say 18 inches wide by 1 inch thick. The buck-staves are frequently made of steel rails, which in some places are more convenient to obtain than I beams, but the use of the latter is preferable, since much greater strength can be got out of a smaller weight of metal than by the use of rails.
An essential condition of quick and economical roasting, often lost sight of, is the provision of a supply of heated air in close proximity to the surface of the ore. Merely passing an excess of air through the fireboxes, besides being wasteful of fuel, is not nearly so effective as furnishing a separate * Unless they cost over three times the price of common brick.